increasingly within the last 60 years as a way to gather general agreement on topics that do not yet have empirical evidence to support future decisions or actions; often, these topics are ambiguous or controversial. Consensus methods can also be used as a way to forecast future events or create decision protocols-for instance, the creation of diagnostic algorithms and treatment plans in clinical settings. One such setting that has used consensus methodology is the reporting by the National Institutes of Health (NIH), in which researchers detail results of consensus development panels. These meetings and their subsequent reports serve to gather consensus on how to diagnose and treat common morbidities in the United States.
Generally speaking, there are three main consensus methods in use by researchers across multiple fields: nominal group process, consensus development panels, and the Delphi technique. 1 Each of these methods of determining consensus has been used in health care settings increasingly in the past 40 years. However, despite the widespread utility of consensus methods and the variety of approaches available, there is a lack of guidelines for conducting such studies. This lack of stringency in guidelines for conducting consensus studies has led to variability not only in reporting results but in conducting the studies themselves. We set out to determine best practices for conducting such research as well as reporting on results in the hopes that future studies are more reliable and valid. To do this, we performed an extensive literature review of studies using consensus methodology both in academic medicine/health care and in multiple fields outside of medicine, focusing on several aspects of the studies and how results were reported.
The initial question for our literature review was, what are the standards for conducting a well-run consensus study, among Delphi, nominal group process, or consensus development panel approaches? We searched several electronic research publication databases including PubMed, ERIC, Psych Articles, PsycINFO, Web of Science, and Google Scholar with the following terms: Delphi, nominal group, consensus panel, and method. Our main interest was in those articles that either formally focused on the nature of the technique being used, or had sufficient description of the technique employed to allow us to fully identify its components. We also attempted to contact authors of articles that were aimed at informing potential users of the specific methods, their advantages, and drawbacks. Articles that only briefly described the consensus methods used, did not describe their specific adaptations of the method, or focused only on the outcomes of the application of the method were not included.
Our initial review documented a lack of rigor in methodological discussions surrounding consensus methodology, so we shifted our focus and reviewed the same publications to determine how a majority of researchers were conducting consensus studies, analyzing their results, and reporting findings. We also looked for how they measured the success of their studies-did they evaluate for reliability or do follow-up studies to measure how well their newly implemented criteria were holding up? We felt that this was important because different consensus methodologies are commonly used when creating clinical diagnostic criteria and in making decisions that affect medical education
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in the United States. Without a rigorous set of guidelines for these studies, it is difficult to speak to the reliability and validity of such studies and findings, and thus difficult to justify their use in making decisions related to clinical and academic medicine.
We synthesize the various approaches to conducting consensus methodology research and give a brief overview of each method in Table 1 . Given our findings, we have developed a set of guidelines and suggestions to assist researchers hoping to use consensus methodology in their work, which can be found in the Conclusions portion of this article. To develop these guidelines, we reviewed 50 publications dealing with the three consensus methods mentioned above, ultimately using 32 of those publications in our final assessment. We discuss how the authors of each study approached several tenets of each study. Those publications that gave supporting arguments, whether in the form of statistical analysis (reliability of group size and number of rounds, for instance) or literature support, were considered for use in the synthesis and development of our guidelines.
Nominal Group Process
The nominal group process (which has also been called the expert panel method) is a consensus method that allows a group of experts to develop and suggest ideas/solutions within a group, but these ideas are privately formed and suggested anonymously to the group as a whole. 2 In this method, the panel is composed exclusively of experts. Typically, a panel of experts meets and is asked to generate ideas and solutions in response to a specific question-this is the first phase. Depending on subject matter, the respondents may or may not be presented with pertinent literature to help them make their initial decision. During the second phase, each participant is asked to submit her or his solutions to a moderator, who then presents the solutions to make them visible to the entire panel. During this time, each member is to sit and listen to each idea or solution, and no discussion can occur. In the third phase, a discussion led by a moderator covers and clarifies each solution suggested. In the fourth and final phase, each of the ideas is ranked by the panel members anonymously on a predetermined scale; those with the highest ranking are kept. The cutoff for consensus is predetermined by the researchers running the nominal group process meeting. 1, 3 Though this method is used across multiple fields of study, it has been used to examine the appropriateness of interventions in health care, ultimately impacting the decision-making process that occurs in treating patients. 4 Scott and Black 5 use this method to determine the appropriateness of gallbladder removal, a procedure commonly performed following acute cholecystitis. However, there are less common conditions that may warrant a cholecystectomy (e.g., cancer of the gallbladder), but there was no consensus concerning the appropriateness of removal in these instances. Ultimately, a panel of clinicians was used as an expert panel to determine the level of appropriateness for various conditions that may have warranted removal of the gall bladder. 5 This process can be extrapolated for further use in academic medical settings-for instance, testing appropriateness of current standards-or for developing standards in general (e.g., length of stay following certain surgeries).
This particular method is of use in academic medical research because it relies on anonymity, which ultimately reduces any outside influence other than the true expert opinion. In addition to this anonymity, the panel is given time to clarify thought processes and suggestions without hindering the timeliness of the study. Lastly, this method is time efficient, and this particular process is relatively fast because the panel of experts is kept on task and focused throughout the duration of the meeting.
Despite the many advantages of this particular method, some limitations do exist. First, this process is particularly expensive and complicated to organize. It takes resources that may not be available, such as time, meeting place, and money. In addition to these obstacles, the face-to-face meeting may pose a problem for credibility among the panel of experts; while generation of ideas is independent, the discussion that ensues has the potential to expose certain beliefs or practices that may not be in line with the majority of the panel members. This also causes a lack of collaboration and thus potentially hinders the quality of the results.
Although there are several components of the nominal group process that can be modified according to the needs and design of the study, Clayton 2 states that it is necessary for the initial prompt to the members of the panel to be as clear and Table 1 provides a basic comparison of the three consensus methods discussed in this article, including the ideal panel composition and size (both determined by reviewing the current literature), how the members of the panel interact with one another, how the panel is prepared before meeting or submitting their responses, the number of optimal rounds in each method (as evidenced by current literature), and finally a sampling of exemplary papers found during the research process.
concise as possible to get the intended variety of responses from the panel. Of the components that may be modified, perhaps the most variable is the size of the panel itself. Horton 6 suggests that the ideal size is between 7 and 10 members, 6 while Delp et al 7 recommend 5 to 9 members, suggesting that any fewer than 5 members would prevent quality and diversity of opinions. On the other hand, they suggest that larger groups (10 or more) inherently have more differences of opinion, unnecessarily lengthening the process without a compensatory increase in quality of results. 7 Delp et al 7 also discuss how the composition of the group in the nominal group process may impact the results. Those groups that were known to be more diverse and heterogeneous came up with more varied suggestions and ultimately approached the nominal question in a more creative manner (compared with homogeneous groups). However, as groups grew larger and more heterogeneous, communication became more difficult, and obvious interpersonal differences in the group were thought to have hindered outcomes. Ultimately, the goal of the nominal group process is to generate and then prioritize hypotheses and suggestions in response to the nominal question, so these varying approaches may be necessary to accommodate for the nature of the question itself. 7 After reviewing several approaches and explanations for these modifications, we have decided on a set of guidelines for using the nominal group process in research related to academic medicine as well as suggestions for reporting:
• The research question used to prompt the panel must be clear and concise to obtain valid suggestions from panel members;
• The size of the panel should range from 5 to 10 members; any fewer than 5 members would lead to a lack of novel suggestions, and any more than 10 would lead to lack of consensus (i.e., too many cooks in the kitchen);
• Groups should be heterogeneous to allow for more creative solutions; and
• To allow for reproducible results, explain how groups were chosen as well as the criteria used to determine how and when a consensus was met.
Consensus Development Panels
Consensus development panels (which are also known as consensus development conferences) are organized meetings of experts in a given field, and depending on the topic of the conference may require a mixture of experts from various fields to create a multidisciplinary approach to the topic at hand. This consensus method is commonly used in health care research-namely, to formulate policies and come up with strategic plans. This particular approach to developing a consensus is useful in health care because it allows a multidisciplinary approach to solving a problem or creating a policy.
There are a variety of specific methods for conducting consensus development panels, specific to the type of topic and the type of experts deemed appropriate to make recommendations. The most well-developed method has been used by the NIH.
The NIH is known to hold conferences to evaluate current scientific literature surrounding pertinent biomedical issues. Ultimately, researchers produce consensus statements that address the topic at hand in a way that is accessible to both laypeople and professionals. In addition, Halcomb et al 8 address this tool's utility in debating the state of science as it pertains to making clinical decisions, but we recognize that this is an underrepresented method in academic medical studies. Despite this, we believe this method is of use in academic medicine because panel members are presented with literature and data that make this particular method more reliant on evidence-based opinions rather than personal experience.
Because of the face-to-face interaction associated with this method, there are some key advantages to using a consensus development conference. The first advantage is the synthesis of the best available information in that field, and the second is the fact that experts take ownership over the material because the topic tends to impact them directly-that is, members of the panel will take the process seriously, which Halcomb et al 8 suggest adds to the validity of this consensus method. Lastly, this particular consensus method delivers rapid results.
On the other hand, there has been little research done regarding the methods of this particular approach, advantages/ limitations of the method, and the reliability/validity of outcomes from consensus development conferences. 8 It is important to note that while the NIH successfully holds consensus development conferences and ultimately produces clear and concise consensus statements, the resources required to successfully run such a function may not be feasible for many researchers, especially when factoring in both cost and time. 8 Additionally, because of the logistics associated with organizing an event and obtaining a moderator and locations to hold the conference itself, this method can be quite expensive and requires excellent organization. 1 Lastly, one important disadvantage of consensus development conferences is the possible introduction of bias due to overly vocal members of the panel.
Considering the advantages and limitations of consensus development conferences along with a review of the limited number of articles using this consensus method, we decided on a set of guidelines for using the consensus development conference method in academic medical research as well as suggestions for reporting:
• Panel composition: the panel should be made up of experts in the field; the publication should report on how they were chosen and why;
• 
Delphi Technique
Defined by Bloor and Wood 9 as "a method for achieving consensual agreement among expert panelists through repeated iterations of anonymized opinions and of proposed compromise statements from the group moderator," 9 the Delphi technique is named for the Oracle at Delphi. It uses multiple rounds of questionnaires and ultimately aims to come to a consensus using the opinions and feedback of experts in a given field. Originally developed by the RAND Corporation in 1948 as a way to forecast military events, this is a consensus method that has been used with increasing frequency across multiple fields, including medical education and medicine itself, primarily as a way to develop diagnostic criteria within clinical settings. 10, 11 With the advent of the Internet and ease of electronic mailing systems, this method has become overwhelmingly popular with researchers across multiple fields because it is both time-and cost-efficient. [12] [13] [14] [15] [16] [17] [18] Despite a shift in how questionnaires are distributed, the basic methodology has remained the same since its inception in 1948 by the RAND Corporation. The respondents are to be experts in their field (and the study may require a multidisciplinary set of experts), their responses are to remain anonymous, there must be two or more rounds before a consensus can be reached, and finally responses from each round should be analyzed by researchers and reported back to respondents after each round. Although this is similar to the other consensus methods previously described, in this approach the panel of experts never interacts with one another, and each panel member is unaware of who else is responding to the prompts. Occasionally, researchers report their findings and use the term "modified Delphi" to describe their method. It appeared to us that "modified Delphi" is a nonspecific term with no concise definition because each study uses different modifications. Many of the publications we reviewed were modifications of a traditional Delphi technique, just not explicitly defined in that manner. This method's utility in academic medicine is primarily the establishment of decision-making criteria/protocol. 6 For instance, Lindsay et al 19 used two rounds in their modified Delphi with each round containing a literature review of different medical conditions that are commonly seen in emergency departments. In the first round, these conditions were matched to potential outcomes (e.g., acute myocardial infarction paired with mortality); the panel was asked to rank the likelihood that each condition would result in a particular outcome. In the second round, the expert panel met faceto-face in the style of a nominal group to discuss their ratings for the current questionnaire as well as the results from the first round. 19 Ultimately, this was to help clinicians make better decisions based on common scenarios encountered in the emergency department; future Delphi studies could be used for similar purposes.
In an example of a modified Delphi technique that deals with the curriculum in a medical school setting, Turner and Weiner 20 surveyed a panel of experts on addressing pain management in medical education. The first-round questionnaire asked the expert panel to rate different topics for consideration in a curriculum focusing on pain management. The main modification in their study was the second-round questionnaire's focus. The second round asked the participants to rate how important knowledge, attitudes, and skills were for each topic that passed the rigors of the first round. 20 The purpose of the study was to gain consensus on what the most important topics within the curriculum were and then to address which aspects of each topic deserved the most attention within the medical curriculum.
The Delphi technique can be used for various purposes in an academic medical setting-from developing decisionmaking protocols to deciding the weight of certain topics in a medical school curriculum. There are several advantages to using the Delphi technique to obtain consensus-namely, that it eliminates the bias and influence that can occur in face-to-face meetings as the respondents are to remain anonymous. This allows for the respondents' opinions to be expressed more freely without any fear of reproach or loss of credibility in their field. In addition, respondents are less likely to "jump on the bandwagon" if their views are not in line with the majority. To avoid a compromised decision versus an actual consensus of opinions, multiple rounds ensure thoughtful consideration, and the ranking of each item by the entire response group helps make the ultimate conclusions more reliable than a single meeting. 21, 22 Lastly, in response to the fatigue that can accompany conferences and face-to-face meetings, the Delphi technique does not require specified meeting times, which allows respondents to thoughtfully make their decisions and respond when they are ready. 21 Although there are many advantages to using the Delphi technique in academic medicine research, there are arguably some important drawbacks. First, judgments in the second (and subsequent) rounds may be influenced by feedback given by researchers over the course of the rounds because overall feedback is given to each participant. Second, there is a decided lack of collaboration coupled with the increased potential for participant burnout as the number of rounds increases. Lastly, the success of these studies is largely dependent on the quality of the questionnaire design.
Unlike the nominal group process and consensus development panel methods, we found some literature addressing the methodology of the Delphi technique. For instance, research done by Dagenais 23 reported a monotonic increase in reliability of Delphi as the size of the panel increases; his study ended at 11 members on the panel, with a reliability index of 0.76. Although this sort of statistical analysis is valuable in designing Delphi studies, this specific study did not comment on a fluctuation in reliability as the number of rounds changed. 23 Conversely, Nair et al 3 suggest in their publication, which focused on diagnostic criteria and guideline development, that the number of experts on a panel "can be hundreds, but at least 10-30," 3 but in the same publication note that a panel size smaller than 6 members has limited reliability and any group over 12 has an insignificant increase in reliability. 3 In addition to the two studies addressing reliability pertaining to the size of the panel, one study did a long-term inquiry into the accuracy of the consensus garnered from a group of experts. Anderson et al 24 used 600 participants to conduct their study (though they never mention why this large a panel was needed). 24 Another study aiming to develop a framework of criteria for patient decision aids cited using 12 separate panels, each with five members, to garner their consensus. 25 The research question in this particular study called for a multidisciplinary panel, but the reasoning behind the specific number of panel members is omitted. It seems the size of the panel in most Delphi studies is incredibly variable and its reliability can be measured, but the size seems to often be a reflection of the initial research question rather than a decision based on how statistically reliable researchers want their results to be. Nair et al 3 suggest three ways to define consensus: a predetermined agreement percentage (e.g., 80%), a rating scale of 1 to 5 for each topic, or a majority of participants must rate a topic for inclusion. 3 Another study determined consensus by measuring the means of the interquartile range but did not give a definitive value that would suggest that a topic had reached consensus. 26 Although there was a decided lack of solid statistical techniques in a majority of the studies we reviewed, some were very descriptive of their methods. Raine et al 27 assessed multiple groups' median scores with a weighted kappa statistic. This particular publication compared outcomes of different groups in concurrent Delphi studies, so they were able to compare and contrast how groups responded; they also used ANOVA to compare the different results garnered by each group as well as a Bonferroni adjustment to analyze significant differences between groups. 27 Another study focusing on the Delphi technique in health sciences education research described its analytical techniques: Researchers collected data and determined the mean and standard deviations, and from there flagged these topics with a mean that fell within a certain range to determine consensus. Although not incredibly complicated, the study details why certain ranges were used and how they determined which topics would remain on future questionnaires. Specifically, using a fourpoint scale system, those mean values between 2 and 3 indicated uncertainty, while 3.5 and 1 pointed to positive certainty (3.5) and negative certainty (1). Small standard deviations pointed to a degree of certainty (either positive or negative). Topics that scored within the 2-3 range were considered still lacking a consensus and were therefore used in the forthcoming questionnaire. 9 Another study decided to define consensus as 100% agreement on criteria; however, this study was rather small and consisted of relatively few, low-stakes topics. 28 Many studies describe their methods for collecting data and that they did have a benchmark that would point to a consensus, but a lack of a description of the analytical techniques is apparent in many studies. [29] [30] [31] [32] Of course, some sort of statistical analysis must be done to determine which items should be reexamined in subsequent rounds, so this lack of description common to many of the studies found is particularly troubling. In addition to the lack of descriptive techniques in these articles, there is a wide range of criteria that points to consensus. How these particular benchmarks are determined is also not a topic in many of the studies.
Given the lack of current research, we believe that the methodology used in subsequent studies should be described more thoroughly in the manuscript. Below are our recommendations for improving future Delphi studies and their reporting:
• Panel composition: experts in a given field-explain how "expert" was defined and method of obtaining participants;
• Panel size: 6 to 11 members recommended;
• Rounds: two are required, and this is the optimal number; if a study goes beyond two rounds, explain reason for doing so; and
• Statistical analysis: must be reasonable for research question, and should be as rigorous as possible. Explain what constituted consensus and how this was assessed.
Conclusions
Although we set out to determine what the standard practice for conducting consensus methodology studies was, we quickly realized that no such standard existed and decided to shift our focus on the most common practices as well as those that were described in the most detail and analyzed most stringently. Ultimately, we hope that future studies will be conducted using more stringent standards, especially as it pertains to reporting of design, methods, and results. Several publications we reviewed drew on examples from creating medical curriculum and decision-making protocol; therefore, it is our belief that each could be beneficial in addressing topics pertaining to academic medicine.
Although a majority of the publications reviewed were from fields outside of academic medicine, we drew several parallels and suggested several potential uses for future research.
For each consensus methodology we have discussed, we developed a set of guidelines for future researchers specifically so that they could report more clearly how they designed their studies and why. For nominal group process, we concluded that the research question given to prompt the panel must be clear and concise, that the size of the panel could range from 5 to 10 members, that the panel should be as heterogeneous as possible, and that they should explain how their groups were chosen in their paper-specifically, the reasoning for each member, and what constituted consensus. In consensus development panels, we suggested that panels should be made primarily of experts in a field (again with reporting on how and why these members were chosen), with a panel size between 8 and 12 members, and that they use a statistical analysis appropriate for their study with an explanation of how and what determined consensus. Finally, for the Delphi technique, we suggested that the panel be made up of experts in a field (with an explanation of how expert was defined and how participants were recruited); a panel size of 6 to 11 members participating in an optimum number of two rounds (and if more rounds were conducted, reasons for doing so); and finally a statistical analysis appropriate for the research question, with a clear explanation of what consensus meant for their study.
